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[DOCUMENT TITLE] SPECIFICATION (DRAFT) 

[TITLE OF THE INVENTION] PORTABLE INFORMATION TERMINAL 
APPARATUS 
[CLAIMS] 

[CLAIM l] A portable information terminal apparatus comprising: 
a communication part for transmitting and receiving signals by utilizing 
a radio channel; 

a display mode selection part for selecting a display mode in which 
contents of data contained in said signals are displayed; 

a display color selection part for selecting an allowable number of the 
display colors to be used, when said contents of data are displayed in accordance 
with a selection result by said display mode selection part; and 

a data display part for displaying said contents of data in the display 
mode selected by said display mode selection part, and with the selected 
allowable number of the display colors selected by said display color selection 
part. 

[CLAIM 2] The portable information terminal apparatus according to 
claim 1, wherein said display color selection part selects at least one kind of the 
display colors, when the display mode for said contents of data selected by said 
display mode selection part is set to a display mode other than for an image data. 

[CLAIM 3] The portable information terminal apparatus according to 
claim 1 or claim 2, wherein said data display part comprises light emitting 
elements, each having a color different from each other, constituting a pixel of a 
display screen, and a drive circuit to drive said light emitting. 

[DETAILED DESCRIPTION OF THE INVENTION] 

[TECHNICAL FIELD TO WHICH THE INVENTION PERTAINS] 

This invention relates to a portable information terminal apparatus 
having the functions of displaying transmitting and receiving data. 



[PRIOR ART] 

Conventionally, for displaying various kinds of transmitting and receiving 
data, a portable information terminal apparatus typified by a portable telephone 
normally incorporates a monochrome display unit utilizing a display device such 
as an LCD (Liquid Crystal Display), an EL (Electro luminescence) that is a self- 
emitting device, or an LED (Light Emitting Diode). However, in recent years, 
image data such as pictures and moving images can be transmitted easily, 
leading to a gradually growing demand for a full-color display in the terminal 
apparatus. 

In order to fulfill such demands, a terminal apparatus having a display 
unit composed of a color LCD driven by TFTs (Thin Film Transistors) has been 
developed. However, in general, a color display unit requires a large amount of 
electric power to be driven, and therefore there has been a problem that when a 
terminal apparatus incorporating a color display unit is driven only by batteries, 
it can only be used for a short time per each charging period. 

To solve the above-mentioned problem, technology for such a terminal 
apparatus is disclosed in Japanese Patent Laid-Open Publication No. Hei. 10- 
200960, The terminal apparatus disclosed in which publication includes a display 
unit capable of displaying character data on a monochrome LCD panel and 
displaying image data on a color LCD panel, each selectively, depending on the 
contents of data displayed to reduce electric power consumption by the 
apparatus. 

However, as for a portable information terminal apparatus typified by a 
portable telephone, there are strict requirements for the casing to be compact so 
that when used it is convenient. Therefore, when the casing incorporates a 
plurality of display units, the casing size will be enlarged contrary to the 
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requirement for compactness. Then, if the size of screen for the display unit is 
reduced so as to reduce the bulk of the casing that incorporates a plurality of 
display units, the display instead losing its clarity and visibility, it will, again, 
contrary to convenience in use. 

[PROBLEM TO BE SOLVED BY THE INVENTION] 

The present invention has been conceived to solve the above mentioned 
problems, and that is an object of the present invention to provide a portable 
information terminal apparatus incorporating one display unit capable of 
displaying transmitted and received data in full-color, and to provide a portable 
information terminal apparatus capable of extending an operation time by 
reducing electric power consumption of the apparatus. 

[MEANS FOR SOLVING PROBLEM] 

The portable information terminal apparatus according to the present 
invention includes a communication part for transmitting and receiving signals 
by utilizing a radio channel, a display mode selection part for selecting a display 
mode in which contents of data contained in said signals are displayed with one 
or more display colors, a display color selection part for selecting an allowable 
number of the display colors to be used, when the contents of data are displayed 
in accordance with a selection result by the display mode selection part, and a 
data display part for displaying the contents of data in the display mode selected 
by the display mode selection part, and with the selected allowable number of the 
display colors selected by the display color selection part. 

[MODE FOR CARRYING OUT THE CLAIMED INVENTION] 
[0 0 0 1] 

Fig. 1 is a block diagram of an embodiment of a portable information 
terminal apparatus according to the present invention. 
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In Fig. 1, a receiving antenna 10 is a small size high gain antenna such as 
a rod antenna or a dielectric antenna, and transmits radio waves to, and receives 
radio waves from base stations or other portable information terminal 
apparatuses. 

A communication processing unit 11 is a circuit for performing data 
communication processing in the information terminal apparatus, and 
specifically performs communication processing such as transmission/modulation 
of transmitting signals, and detection/demodulation or error correction of 
receiving signals, all of which are necessary for transmitting and receiving data. 

A system controller 12 mainly includes a microcomputer (n CPU, 
hereinafter), controls operations of the whole apparatus, and executes a main 
program for this apparatus and various subprograms, such as a subroutine for 
data display to be described later, all of which are stored in a memory unit 17 and 
are synchronized with an internal clock. 

The memory unit 17 includes memory elements such as a ROM (Read Only 
Memory) and a RAM (Random Access Memory), and the ROM stores various 
programs that control the operation of the apparatus as mentioned above and the 
RAM temporarily stores various values calculated during operation processing in 
the apparatus and various status flags that are criteria for deciding the operation 
processing to be carried out in the apparatus. 

A data display unit 13 includes display elements such as a TFT-driven 
LCD, an organic EL or an LED, and displays transmitting/receiving data. 
Variations on a circuit diagram per pixel in the data display unit 13 have been 
proposed, and as an example a circuit diagram constituting a pixel using light 
emitting devices for displaying in three primary colors, red, green and blue is 
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shown in Fig. 2. Incidentally, although in Fig.2, each light emitting device is 
expressed as an LED for explanatory convenience, each can be preferably 
replaced by a light transmissive liquid crystal cell for each color or a pixel of an 
organic EL matrix panel for each color. 

In Fig.2, 133 is a common anode type LED constituting a pixel of a display 
screen of the data display unit 13, and a red light emitting diode 133a, a green 
light emitting diode 133b and a blue light emitting diode 133c are formed in a 
same pellet. Forward current passes through each of the LEDs 133a to 133c when 
transistors that are connected to the respective cathode terminals of the LEDs 
are turned on, and each independently emits its corresponding light of a red, 
green or blue color. Therefore, color display in a pixel can be performed by 
combining ON/OFF statuses of the transistors. 

132a to 132c are drive transistors for driving the LEDs 133a to 133c 
respectively, and FETs 131a to 131c are switching elements for supplying a three 
phase clock, <f> 1~ <f> 3, as trigger pulse to the respective bases of the transistors 
132a to 132c. A pixel display control circuit 130 receives a control signal from the 
system controller 12 and then controls the switching operation of the FETs 131a 
to 131c, synchronized with the three phase clock, <t> 1~ <t> 3. 

A voice Codec 14 is an analog-to-digital and digital-to-analog conversion 
circuit for converting the sound signals inputted to and outputted from the 
terminal apparatus, and a sound input/output unit 15 performs sound conversion 
of sound information that is actually inputted to and outputted from the terminal 
apparatus through such sound transducing devices as a microphone or a speaker. 

It should be noted that the voice Codec 14 and the sound input/output 
unit 15 are not indispensable components in this apparatus, and for example, 
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portable information terminal such as a portable POS terminal that do not need 
to perform sound inputting and outputting, for example, do not need these 
components to be mounted on the system. 

An operation input unit 16 is used for inputting various operation controls, 
data and the like to the apparatus and is composed of a keyboard or various 
switches. 



[0 0 0 2] 

Display processing of transmitting/receiving data in the apparatus will be 
explained with reference to the flow chart shown in Fig. 3. 

The system controller 12 executes a data display processing subroutine 
indicated in the flow chart of Fig. 3. interrupting the main routine (not shown), 
continuously in synchronization with the internal clock. This subroutine, for 
example, may be executed by sending a command thereto for prompting a data 
display through the keyboard of the operation input unit 16, or may be executed 
by the data display command contained in transmitting/receiving data, or again, 
may be executed by the command combining the above-mentioned two 
operations. 

In this subroutine, the system controller 12 first detects whether a simple 
display flag is set or reset at step 11. The simple display flag is used for deciding 
whether or not a monochrome display is displayed on the data display unit 13, 
and the status can be set or reset through the keyboard operation or function key 
operation performed in the operation input unit 16. In this embodiment, when 
the above-mentioned flag is reset, it means the monochrome display for saving 
electric power is not performed, and therefore, the data displays for all of the data 
display processing are performed in so-called full-color using a plurality of colors 
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(step 13). 

In this case, the display operation in a pixel described in Fig. 2 is subject to the 
regular full-color display operation, and specifically, the pixel display control 
circuit 130 controls the switching operation of the clock pulses produced by the 
FETs 131a to 131c in accordance with the control signal from the system 
controller 12. Specifically, by this switching operation of the respective FETs, the 
periods of the three phase clock supplied to the base terminals of the transistors 
are made different from each other, and therefore, the turn-on time of the 
transistors 132a to 132c is different from each other. As a result the light 
emitting time, i.e., the amount of emitted light between the LEDs 133a to 133c 
becomes different from each other, thus, the color of the pixel is decided by 
combining a plurality of different emitted lights. Here, note that when all of the 
133a to 133c emit the same amount of fight, three primary colors of red, green 
and blue are mixed equally resulting in white light emission from the pixel. 

Contrary to the above-mentioned case, when the simple display flag is set 
at step 11, the system controller 12 proceeds to step 12, and then determines the 
data display processing to be performed after step 12 (step 12). The data display 
processing to be performed is in some cases specified by entering the related 
commands through a keyboard or function key in the operation input unit 16, in 
other cases, specified by the display processing command included in 
transmitting/receiving data. After those specifying operations, the system 
controller 12 interprets such specifying commands and decides which data 
display processing should be performed. 

For example, when the data display processing going to be performed is 
only for displaying the character data or text data such as a phone dial number 
stored in the RAM of the memory unit 17, or a delivered message by a message 
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delivering service through email, a full-color display applied to such data using a 
plurality of colors is less meaningful. Therefore, when this data is to be displayed 
on the data display unit 13, the system controller 12 decides to perform a simple 
display only in monochrome (step 14). 

In this case, the pixel display control circuit 130 shown in Fig. 2 performs 
the control operation so that the only predetermined FET out of FETs 131a to 
131c is turned on by the control signal from the system controller 12. Therefore, 
the trigger pulse is supplied only to the base terminal of the transistor connected 
to the FET, resulting in light emission only from the LED connected to the 
collector of the transistor. For example, when the system controller 12 gave 
instructions to turn on only the FET 131b while turning off the other FETs, the 
clock pulse <t> 2 out of the three phase clock, is supplied only to the base of the 
transistor 132b. Following this operation, only the transistor 132b is turned on by 
the clock pulse <f> 2 and then only the LED 133b emits light resulting in green 
light emission from the pixel described in Fig. 2. 

In this case, the number of the LEDs and the transistors turned on, that is 
LED 133b and the transistor 132b, is one, respectively, and therefore, the electric 
power consumed with this display operation is approximately one third of that 
consumed at the time of white light emission when the three LEDs are turned on. 

In this embodiment, various monochrome displays are available by 
selecting one LED from a number of LEDs resulting in one colored-light emission 
from the selected LED. For example, when the message delivered by the delivery 
service through email is to be displayed in monochrome, it is displayed in red, and 
when the phone number stored in the portable terminal is to be displayed in 
monochrome, it is displayed in blue. As explained in the above examples of the 
simple display, one color out of three colors may be preferably selected for one 



Exhibit J - 10/18 



data display and is switched to any one of the other colors for the other data 
display when the other data is to be displayed. By establishing such 
correspondence between the data display and the color of the monochrome 
display, the user of the apparatus can intuitively understand what kind of data is 
being displayed on the display screen at a glance at the data display unit 13, 
which makes the portable information terminal apparatus more convenient for 
users. 

Furthermore, regarding the simple display in monochrome the 
monochrome display applied to each data display may be specified by the user 
entering commands by operating the keyboard or the function key of the 
operation input unit 16. 

It should be noted that if the correspondence of the data display to the color 
of the monochrome display is not needed, the LED used for the simple display in 
monochrome may be switched to any one of the other LEDs in a cycle of several 
hours to several days by using the software timer (not shown) integrated into the 
system controller 12 from the viewoint of preventing an LED from deteriorating 
by continuous use of one specified LED for one specified data display. 

At step 12, when the system controller 12 determines that the full-color 
display needs to be displayed using a plurality of colors on the data display unit, 
the control proceeds to step 13 so that the regular display processing is performed 
using a plurality of colors. Situations where a full-color display needs to be 
performed include when the protable information terminal apparatus is 
connected to the Internet to receive such delivered data as an image or a 
photograph, and then displays the data, and when displaying the image data 
downloaded from a personal computer connected to the portable terminal. 
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[0 0 0 3] 

Another embodiment of the circuit diagram of the data display unit 13 per 
pixel will be described with reference to Fig. 4. 

Referring to Fig.4, 135 is a light source used as a back-light in a light 
transmissive liquid crystal cell, 134 is a liquid crystal cell constituting a pixel of 
the display, 134a to 134c constituting the cell are light transmissive liquid crystal 
filters or light transmissive liquid crystal shutters. By driving these filters or 
shutters by drive electric power sources 136a to 136c respectively, the color 
display for a pixel can be performed in the colors combined by additive color 
mixing or subtractive color mixing. 

Furthermore, 132a to 132c are respectively transistors todrive the drive 
electric power sources of the liquid crystal cell, and 131a to 131c are FETs to 
supply the three phase clock, <f> 1~ <t> 3, as trigger pulses to the base terminals of 
the transistors 132a to 132c respectively. With the reception of control signal 
from the system controller 12, a pixel display control circuit 130 controls the 
switching operation of each FET in synchronism with the three phase clock, <t> 1 
~<f>3. 



Referring to the same circuit diagram, when the operation for performing 
a multi-color display at step 13 of the flow chart in Fig.3 is done, the trigger 
pulses are supplied to the transistors 132a to 132c at different respective pulse 
intervals in accordance with the control signal from the system controller 12, 
and this operation makes the operating time of each cell different from each other 
resulting in the determination of the color of light emitted from the pixel. 

On the other hand, when the operation for performing a monochrome 
display at step 14 is done, the pixel display control circuit 130 turns on only a 
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predetermined FET out of the FETs 131a to 131c in accordance with the control 
signal from the system controller 12. That is, only the transistor connected to the 
predetermined FET is turned on, thus, the color of light emitted from the pixel 
described in Fig. 4 consists only of the color of the liquid crystal cell driven by the 
turned-on transistor. 

[EFFECT OF THE INVENTION] 

As described above, according to the present invention, by utilizing only 
one display unit and switching the display as necessary between multi-color 
display and monochrome display, a portable information terminal apparatus 
capable of displaying in full-color with decreased electric power consumption can 
be provided, while maintaining the compactness of a casing. 

[BRIEF DESCRIPTION OF DRAWINGS] 
[FIG. 1] 

Fig. 1 is a block diagram of an embodiment of a portable information 
terminal apparatus according to the present invention. 
[FIG. 2] 

Fig. 2 is a circuit diagram of a pixel constituting a data display unit 13 of 
the apparatus shown in Fig. 1. 
[FIG. 3] 

Fig. 3 is a flowchart of a data display process in the apparatus in Fig. 1. 
[FIG. 4] 

Fig. 4 is a circuit diagram of a pixel constituting the data display unit 13 
of another embodiment of the apparatus. 



[EXPLANATION OF LETTERS OR NUMBERS] 

10 Receiving Antenna 

11 Communication Processing Unit 
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12 System Controller 

13 Data Display Unit 

14 Voice Codec 

15 Sound Input/Output Unit 

16 Operation Input Unit 

17 Memory Unit 
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[DOCUMENT TITLE] ABSTRACT (DRAFT) 
[ABSTRACT] 
[PROBLEM] 

It is an object of the present invention to provide a portable information 
terminal apparatus capable of displaying such data as an image or a photograph in 
full-color while maintaining the compactness of a casing and decreased electric 
power consumption characteristics. 



[MEANS FOR SOLVING PROBLEM] 

The contents of data to be processed for display are checked, and a number 
of colors to be displayed is decided in accordance with the contents of the data. For 
example, to display only character data, a display processing for a monochrome 
display is performed by driving the light emitting circuit of a monochrome, and to 
display image data, a display processing for a multi-color display is performed by 
driving the light emitting circuit of a multi-color. 
[CHOSEN DRAWING] Fig. 3 
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